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21.1Decibel Scale
 

The loudness of sound is measured in decibels (dB). Most sounds fall between zero and 100 on the decibel scale 
making it a very convenient scale to understand and use. Each increase of 20 decibels (dB) for a sound will be 
about twice as loud to your ears. Use the following table to help you answer the questions.

How many decibels would a sound have if its loudness was twice that of city traffic?

1. How many times louder than a jackhammer does the front row at a rock concert sound? 

2. How many decibels would you hear in a room that sounds twice as loud as an average (35 dB) house?

3. You have your headphones turned all the way up. 

a. If you want them to sound half as loud, to what decibel level must the music be set?

b. If you want them to sound 1/4 as loud, to what decibel level must the music be set?

4. How many times louder than city traffic does the front row at a rock concert sound?

5. When you whisper, you produce a 10-dB sound. 

a. When you speak quietly, your voice sounds twice as loud as a whisper. How many decibels is this?

b. When you speak normally, your voice sounds 4 times as loud as a whisper. How many decibels is this?

c. When you yell, your voice sounds 8 times as loud as a whisper. How many decibels is this?

10-15 dB A quiet whisper 3 feet away
30-40 dB Background noise in a house 

65 dB Ordinary conversation 3 feet away
70 dB City traffic
90 dB A jackhammer cutting up the street 10 feet away
100 dB Listening to headphones at maximum volume
110 dB Front row at a rock concert
120 dB The threshold of physical pain from loudness

Given
From the table, the loudness of city traffic is 70 dB.

Solution
City traffic = 70 dB
Adding 20 dB doubles the loudness.
70 dB + 20 dB = 90 dB
90 dB is twice as loud as city traffic.

Looking for
The decibel reading for a sound twice as loud as traffic.

Relationship
For every 20 dB increase, a sound is twice as loud.
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20.3 Wave Interference

1. Diagram: 

2. 4 blocks
3. 2 blocks
4. 32 blocks
5. 4 blocks
6. 1 wavelength
7. 8 wavelengths

8. A portion of the table and a graphic of the new wave are
shown below. The values for the third column of the table are
found by added the heights for wave 1 and wave 2.

Question 8 (con’t)

9. The new wave looks like the second wave, but it vibrates
about the position of the first wave, rather than about the zero
line.

21.1 Decibel Scale

1. Twice as loud.
2. 55 dB
3. Answers are:

a. 80 dB
b. 60 dB

4. Four times louder
5. Answers are:

a. 30 dB
b. 50 dB
c. 70 dB

Unit 8 Skill and Practice Sheets

22.1 Light Intensity Problems

1. Example problem: 4.8 W/m2

2. 0.0478 W/m2

3. 0.0119 W/m2

4. If distance from a light source doubles, then light intensity
decreases by a factor of 4. Example: 4 × 0.0119 W/m2

approximately equals 0.0478 W/m2 (see questions 2 and 3).
5. Answers are:

a. 0.005 W/m2

b. 0.05 W/m2

c. 0.5 W/m2

d. 5 W/m2

6. The watts of a light source and light intensity are directly
related. This means that if you use a light source that has 10
times the wattage, then light intensity will increase 10 times.

23.1 The Law of Reflection

1. Diagram at right:
2. The angle of reflection will

be 20 degrees.
3. Each angle will measure 45

degrees.

x     
(blocks) 

Height wave 1 
(blocks)

Height wave 2 
(blocks)

Height of wave 
1 +2 (blocks)

0 0 0 0
1 0.8 2 2.8
2 1.5 0 1.5
3 2.2 -2 0.2
4 2.8 0 2.8
5 3.3 2 5.3
6 3.7 0 3.7
7 3.9 -2 -1.9
8 4 0 4


